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ABSTRACT : PROBLEM TO BE SOLVED: To uniform $hrinkage percentage in heat shrinkage by 

laminating a bridged slirinking tube material which includes polyolefine and carbon black in 
two layers or more, and making bridging percentage of an internal layer larger than that of 
an adjacent external iayer. 

SOLUTION: In a shrinking tube 20, bridged shrinking tube members 21 , 22 which include 
polyolefine and carbon black are laminated in two layers as an internal iayer and an 
external layer respectively. The bridging percentage of the external layer 21 is 50% and 
that of the internal layer 22 is 80%, namely, the bridging percentage of the internal layer 
22 is larger than that of the external layer 21 . When a body to be attached is inserted into 
the inner diameter and is heated by infrared heater or the like, it shrinks and comes into 
close contact with the body to be attached. However, shrinkage occurs in a lengthwise 
direction as well as in a bore direction of the shrinking tube 20, and higher shrinking force 
occurs as the bridging percentage becomes larger, therefore, the internal layer 22 shrinks 
higher than the external layer 21 . As a result, the shrinking tube is crimped against the 
body to be attached strongly by the resultant force of shrinking force in the bore direction 
and that in a lengthwise direction, thus making it possible to bring the tube into uniformly 
close contact i n the lengthwise direction. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the half-conductivity contraction tube used for the 

connection of a bridge formation polyolefine insulation power cable. 

[0002] 

[Description of the Prior Art] On the occasion of connection of a bridge formation polyolefme 
insulation power cable (only henceforth a "power cable"), in order to form a semi-conducting layer 
in a connection, a half-conductivity contraction tube (only henceforth a "contraction tube") is used. 
An example of the connection of the power cable using a contraction tube is shown in drawing 3 . In 
drawing 3 , the enveloping layer which consists of the internal semi-conducting layer 3, an insulator 
4, and an external semi-conducting layer 5 is formed in the perimeter of a conductor 2 one by one, 
respectively, and power cables la and lb become, among these an insulator 4 is formed from cross- 
linked polyethylene, and the internal semi-conducting layer 3 and the external semi-conducting layer 
5 are formed from the cross-linked polyethylene containing carbon black. 
[0003] In this connection, it is cut so that the whole enveloping layer may reduce the diameter 
gradually towards a terminal, a conductor 2 is exposed at a terminal, exposure terminal 2a of both 
conductors and 2b are inserted into a conductor connector tube 7, and the terminal of power cables 
la and lb is compared in that interior. It applies to the terminal which the internal semi-conducting 
layer 3 of each power cable exposed from the periphery of this conductor connector tube 7. So that it 
may be stuck to the contraction tube 10 and the periphery of this contraction tube 10 and the terminal 
which the insulator 4 of each power cable la and lb exposed may be covered The layer of the 
reinforcement insulator 8 which consists of cross-linked polyethylene is fabricated, the periphery and 
terminal which the external semi-conducting layer 5 of each power cable la and lb exposed are 
covered further, it is stuck to the contraction tube 1 1, and the connection is formed. As for power 
cables la and lb, each internal semi-conducting layer 3 and external semi-conducting layer 5 are 
connected through the above-mentioned contraction tubes 10 and 11 by this. 
[0004] The conventional contraction tubes 10 and 1 1 used in the above-mentioned connection A 
polyethylene and polyethylene-ethyl acrylate copolymerization object (EEA), The compound which 
mixed with cross linking agents, such as carbon black and organic peroxide, to polyolefines, such as 
a polyethylene-vinyl alcohol copolymerization object (EVA) After fabricating in a tube and 
constructing a bridge by heating or electron beam irradiation, it is manufactured by the approach of 
cooling expanding aperture of a tube at the temperature more than the melting point of said 
polyolefine (diameter expansion), and maintaining the expanded aperture. 
. [0005] In order to give these contraction tubes 10 and 1 1 to a connection, insert beforehand 
adherends, such as a conductor connector tube 7 or the reinforcement insulator 8, in the contraction 
tubes 10 and 1 1 with larger aperture than these outer diameters, and next heat these contraction tubes 
1 0 and 1 1, it is made to contract, and the approach of sticking to adherend is taken. Power cables are. 
varieties and that in which the outer diameter of the adherend in these connections and the 
contraction tube which inserts in such adherends since it is various have, the thing of diameter 
expansion, Le., the various rates, of aperture of varieties, is prepared. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when the rate of diameter expansion was made 
above large to some extent and heating contraction was carried out, as especially the terminal of a 
tube showed to contraction at irregular ******, drawing 4 (a), and (b), the fault which the terminals 
12a and 12b of the contraction tube 12 do not stick to Adherend S, separates, or a fold produces 
might produce the conventional contraction tube. In order that this invention may solve the above- 
mentioned technical problem, it is made, therefore the purpose is in offering the contraction tube 
with which contraction was equalized on the occasion of heating contraction. 
[0007] 

[Means for Solving the Problem] The above-mentioned technical problem is solvable by offering the 
half-conductivity contraction tube which the laminating of the contraction tube member containing 
polyolefine and carbon black over which the bridge was constructed was carried out to the multilayer 
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more than two-layer, and was made into size by the inner layer from the outer layer where the degree 
of cross linking (gel molar fraction) of each class adjoins. A degree of cross linking (gel molar 
fraction) is an index which shows extent of bridge formation of polyolefine here, for example, the 
amount for the dissolved residue to solvents, such as a xylene, can express. A degree of cross linking 
(gel molar fraction) is size, so that the amount of dissolved residue is size. . 
[0008] 

[Embodiment of the Invention] Hereafter, an example explains the gestalt of operation of this 
invention using a drawing. 

(Example 1) One example of the contraction tube of this invention is shown in dra wing 1 . It comes 
to carry out the laminating of the contraction tube members 21 and 22 in which this contraction tube 
20 contains polyethylene and carbon black, respectively and over which the bridge was constructed 
to two-layer as an outer layer and a inner layer, respectively, and that bore is set to 20mm - 300mm, 
and thickness is set to 2mm. And an outer layer 21 is [ 50% and a inner layer 22 ] 80%, and, as for 
the degree of cross linking of these layers, let the degree of cross linking be size for the inner layer 
22 from the outer layer 2 1 . 

[0009] If this contraction tube 20 inserts adherend with an outer diameter of 100mm in that that bore 
of whose is 150mm, for example and heats it at an infrared heater etc., it will contract and it will be 
stuck to adherend. At this time, contraction takes place only in the aperture direction of the 
{' contraction tube 20 also in the die-length direction. And since such stronger contraction that a degree 
of cross linking serves as size is caused, the way of a inner layer 22 will contract the contraction tube 
20 in the aperture direction and the die-length direction more strongly than an outer layer 21 . 
Consequently, in that terminal, as for the contraction tube 20, the fault which is strongly stuck to 
adherend by pressure by resultant force with the shrinkage force of the aperture direction and the 
shrinkage force of the die-length direction, and sticks in the die-length direction at homogeneity, and 
a terminal is isolated from adherend or a fold generates will not happen. Moreover, since it is formed 
in two-layer, even if a pinhole exists in one layer, it will become the contraction tube which does not 
have a pinhole as the whole, and quality will be stabilized. 

[0010] This contraction tube 20 can be manufactured by cooling to a room temperature, where it 
expanded the diameter, having piled up the contraction tube member which is two kinds from which 
a degree of cross linking differs, and heating to the temperature more than the melting point of 
polyethylene and the diameter is expanded. The degree of cross linking of each contraction tube 
member to pile up can be adjusted by changing the amount and/or bridge formation time amount of 
the cross linking agent added to a molding compound etc. 

[001 1] (Example 2) The second example of the contraction tube of this invention is shown in 
drawing 2 . It comes to carry out the laminating of the contraction tube members 31,32, and 33 in 
( which this contraction tube 30 contains polyethylene and carbon black, respectively and over which 
the bridge was constructed to three layers, an outer layer, a middle lamella, and a inner layer, 
respectively, and that bore is set to 150mm and thickness is set to 2mm. and the degree of cross 
linking of these each class - an outer layer 31 - 40% and a middle lamella ~ 32 is carried out 60%, 
and a inner layer 33 is made into 85%, and let the degree of cross linking be size from the outer layer 
3 1 at the order of medium-rise 32 and a inner layer 33. 

[0012] If this contraction tube 30 inserts adherend with an outer diameter of 100mm and heats it at 
an infrared heater etc., it will contract and it will be stuck to adherend. At this time, contraction takes 
place only in the aperture direction of the contraction tube 30 also in the die-length direction, and — 
since such stronger contraction that a degree of cross linking serves as size is caused - the 
contraction tube 30 - the aperture direction - the die-length direction - an outer layer 3 1 and a 
middle lamella - it contracts strongly by the order of 32 and a inner layer 33. Consequently, in that 
terminal, as for the contraction tube 30, the fault which is strongly stuck to adherend by pressure by 
resultant force with the shrinkage force of the aperture direction and the shrinkage force of the die- 
length direction, and sticks in the die-length direction at homogeneity, and a terminal is isolated from 
adherend or a fold generates will not happen. Moreover, since it is formed in three layers from which 
a degree of cross linking differs and. the buffer force and whenever [ tough ] are changing gradually 
even if it not only becomes a contraction tube without a pinhole, but external force is applied, it 
becomes the contraction tube of the quality which neither a pinhole nor a crack can produce easily. 
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[0013] 

[Effect of the Invention] As explained above, the half-conductivity contraction tube of this invention 
Since the laminating of the contraction tube member containing polyolefine and carbon black over 
which the bridge was constructed is carried out to the multilayer more than two-layer and it 
considers as size by the inner layer from the outer layer where the degree of cross linking (gel molar 
fraction) of each class adjoins When inserting and heating adherend, contraction becomes irregular, a 
terminal is isolated from adherend, or folding in a terminal is prevented, and it comes to stick to 
adherend over the whole region of the used contraction tube at homogeneity. Moreover, since it 
considers as multilayer structure, a pinhole does not occur, but the half-conductivity contraction tube 
of quality strong against external force is obtained. By using the half-conductivity contraction tube 
of this invention, a homogeneous internal semi-conducting layer and an external semi-conducting 
layer come to be formed in the connection of a power cable. 
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